The aircraft's engine isn't designed for taxiing on the ground. This article describes the green taxiing systems and compares their advantages and disadvantages. Setting the Beijing Capital International Airport as an example, the taxiing fuel consumption and pollutant emissions calculation model were established. This paper calculates the total fuel consumption and pollutant emissions of the different modes in one year. The results show that the green taxiing systems can significantly reduce fuel consumption and HC, CO, CO 2 , NOx emissions. TaxiBot is better for reducing fuel consumption and NOx emissions.
INTRODUCTION
In order to achieve the goal of zero emission taxiing in the airport, the companies developed the green taxiing systems. Israel Aerospace Industries (IAI) developed TaxiBot; Wheel Tug developed the Wheel Tug. Honeywell and Safran Group developed EGTS (Electric Green Taxiing System); Honeywell has left the joint venture company, but the Safran Group continues to implement the plan. The main components of the TaxiBot are pilot-operated semi-robotic towbarless tractor and pilot-operated human machine interface (HMI). This technology makes it possible to improve the aircraft's taxiing operation and doesn't require significant changes to the aircraft's taxiing procedures. WheelTug is installed in the front wheel of the dual motor and aircraft auxiliary power unit (APU) constitute. The EGTS ________________________ Weijun Pan, Youjun Ye, Xiaolin Li, Zhilin Li, Qingyu Zhang,College of Air Traffic Management, Civil Aviation Flight University of China, Guanghan, China consists of an electric motor mounted on a wheel on the main landing gear of the aircraft and an aircraft auxiliary power unit (APU). The green taxiing systems enable the aircraft to taxi from the gate to the runway without engine operation. The advantages and disadvantages of the green taxiing systems are shown in Table I .
GREEN TAXIING SYSTEMS USED ON THE AIRPORT

Calculation of Fuel Consumption and Emissions of Aircraft
In recent years, the goal of energy conservation and pollutant emissions reduction has been put on the agenda, low-carbon economy has become a new trend in the world. During the taxiing, the fuel is not fully combusted and cause lots of pollutant gas. Therefore, the green taxiing systems on the aircraft and pollution of gas and carbon dioxide emissions reduction calculation in the airport ground taxiing The formula for calculating the total fuel consumption of aircrafts is as follows：
Where, n a is the number of engines of the aircraft type a, t a is the taxiing time of the aircraft type a (s), and FF a is the fuel flow of the single engine for the aircraft type a (kg/s).
The total amount of emissions from aircraft is calculated as follows:
Where, E t is the total amount of emissions per week (kg), and E i is the one-week emissions for the pollutant i (kg).
The calculation formula for Ei is as follows：
Where, E a,i is the emission indices of pollutant i for single engine aircraft type a.
Calculation of Fuel Consumption and Emissions When Green Taxiing Systems Work on Aircraft
The current TaxiBot is a hybrid tractor. This article uses pure electric TaxiBot， which is the development trend of taxiBot. The current WheelTug and EGTS can not be used for wide body aircraft and Jumbo-Wide Body aircraft. This article uses Wheel Tug and EGTS which are suitable for all aircrafts. They are the development trend of WheelTug and EGTS. The green taxiing systems will work with APU. Now, the emissions data for the aircraft engine has been made public, the APU emission data has not been made public. We made the following classification of the Beijing airport in table III. In this article, there are three power settings for APUs: No-Load (NL), Environmental Control System (ECS), and Main Engine Start (MES). NoLoad (NL) is Lowest power setting used during the "APU Start" mode. Environmental Control System (ECS): Normal running condition used to support the "Gate In" and "Gate Out" modes. Main Engine Start (MES): Highest power setting used to support the start of the main engines. When the TaxiBot tow aircraft, although the aircraft engine is closed, but still use the APU to provide the aircraft power and ventilation needs. Power demand is low. In this paper, the fuel flow and emission indices in No-Load (NL) mode, as shown in the table IV. When WheelTug and EGTS act on aircraft front landing gear wheels and main landing gear wheels, they are powered by APU. The aircraft's engine is in the closed state, so during the taxiing will only APU consumption of fuel and emissions of pollutants. WheelTug and EGTS require a lot of power to drive the motor in operation. This article uses the fuel flow and emission indices in the Main Engine Start (MES) mode, as shown in the table IV.
In the m condition (m=No-Load (NL) or Main Engine Start (MES)), the total fuel consumption WF m,t is calculated as follows: Where, tb,m is the time of green taxiing system working on the aircraft under m condition. WFFa,m is the APU fuel flow of the aircraft type a under m conditions (kg/s). 240 is the time for aircraft preheat their engines before take-off(s).
The total amount of pollutant emissions from APU pollution is calculated as follows:
Where, WEm,t is the total amount of emissions under m conditions. WEm,i is the weekly emissions of pollutants i under m condition (kg).
Aircraft pollutant emissions in the week of emissions calculation formula WEm,i as follows:
Where, WE a,m,i is aircraft type a pollutant emission index for the pollutant i of the APU under m conditions.
Calculation of Carbon Dioxide Emissions
According to the "China Civil Aviation Enterprise Greenhouse Gas Emissions Accounting Method and Reporting Guide (Trial)" [3] , the formula for calculating the total amount of carbon dioxide emitted from aviation kerosene can be calculated as follows:
Where, Eak is the total amount of carbon dioxide emitted from aviation kerosene (t), F m is total fuel consumption (t).
Calculation and Analysis
According to the Beijing Capital International Airport flight plan, the flights of a week were counted. The types of aircraft were shown in Table V .
In this paper, for the fuel flow during the taxiing period, this paper uses 7% of the power setting level fuel flow and the pollutant emissions indices to calculate the aircraft taxiing fuel consumption and pollutant emissions. The data from the ICAO aircraft engine emissions is shown in Table V .
According to the "2015 National Civil Aviation Flight Operation Efficiency Report" [4] of China, we take the average taxi time of 24.45 minutes. According to formula (1) - (7), the data of the table VI can be obtained.
As shown in Figure 1 , Wheeltug/EGTS and TaxiBot can reduce fuel by 79.95%, 
CONCLUSIONS
This paper describes the characteristics of the green taxiing systems and analyzes the advantages and disadvantages of the three taxiing systems according to their characteristics. Wheel tug / EGTS and TaxiBot can reduce fuel consumption and CO2 emissions by 79.95%, 85.13%.Wheeltug / EGTS, TaxiBot can save 791 million RMB, 844 million RMB in a year. The green taxiing systems have a positive impact on the airline and the airport.
